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1 Intraduetion

Two Sampling and Anaivsis Plans (SAPs) will be prepared and subniizted to regulatory
agencies for approval to address the following monitoring needs specified in the May
2003 monitoring, plan for the Dowamish/TDiagonal (Do/Dproject. Watcr Cruality
monitaring during construction 1s addressed in this SAP. A second SAP will address
monitoring dredging and capping depth and measuring chemical levels in various
sediments collected before, doring, and afier construction of the cap.

The primary focus of this SATD is to monilor waler quality in the Dowantish River during
the first five to seven days of both the dredging and the capping operavions conducted for
the Du/Dy sediment remediation project. The SAP describes the planved scope of work,
feld sampling procedures, and laboratory anaiytical requirements for the Dw/IH Water
Quality Monitoring during dredging and capping (DuDd WOQMY}. The discussion contained
in the May 2003 monitoring plan provides the specific information used 1n preparing this
deradled SAFP.

The revized and finalized construction and post-censtruction monitoriag plan for the
expanded Duw/Di sediment remediation was prepared in accordance with the Washington
Department of Ecotegy (Heology) Sediment Management Standards (Chapter 173-204
WACY The ariginal manitoring plan wag inchnded as Appendiz 0O of the 2001 Cleanin
Study Report and addressed a cleanup area about § acres m size {Cleanup Area A) that
had a preferred cleanup method of "Capping with ne change in existing etevation”
(Alternative 3). It was envisioned that the mitial monitoring plan in Appendix (¢ would
need Lo be updated and revised during final design and permitting, but when the project
was expanded to inclnde another 2-acres (Clearup Area B), additional revisions were
needed.

The first revision to the monitoring plan was dated January 2003 and responded to
comments obtained from both regulatory end public review. After January 2003
regulatory agencies submitted additional comments about the monitoring plan during the
permitting provess. The rmonitoring plan was reviced and finalized in the document dated
May 2003, which addresses all comments recsived from regulstory agencies during the
permit process. The May 2003 monitoring plan have been reviewed and approved by
both Ecology and EPA. Erology is the lead agency that approving the project under
MTCA, but both Ecology and EPA. have been reviewing project documents becauge the
lower Duwamish River was designated a Superfund site in 2001.

1.1 Project Backgronnd

The primary goal of the Du/Dn projoet is o remediate contaminated sediments in the
luwer Duwanisl River estwar v by lnatalling aie iaulating, scdiment capr after a layer of
contarninaled sediment is removed to make room for the cap. The Du/Di sediment
cleanup project includes (wo reetangular ¢leanup areas, which are located adjacent to

E;:-ﬁ-mni@-ﬁrfﬂiagrmaf Water Quality Maonftoring i ) Oheradber 28, 2003
5‘4»:;?35.1;_.; ard Analyeis Bag
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each ather and total about 7 acres in size. Cleanup Arca A is the largest (about 5 acres)
and was the first cleanup arca identified for remediation. Sediments in both cleanup
areas have concentralions that exceed the stare Sediment Quality Standards (S08 walues
for PCBs, mercury, bis(2-ethyihexyl)phthalate and buiyl benzyl phthalate. Even though
cleanup Area B is smaller in size (aboul 2 acres), this arca has the highest PCBs and
represents a polential seurce of PCB recontamination to Area A unless Area B is cleansd
up prior to cleaning up Area A. When the project underwent cutsidc 1eview, thers were
recommendations to include the upsiream PCB "hot spot™ in the cleanup action so the
cleanup site was expanded to include Cleanup Area B.

The cleanup project is being conducied by the King Coutity Deparlment of Natural
Resvurces i Parks (KRCDINRP, formieriy Metro) on behaif of the HLoft Bay Duwamish
Restoration Program {EBDRFP) Panel. The EBDRP Panel selected the Dw/Di site as a
priority site for cleanup under the EBDRP Sediment Remediation program established by
the 1991 consent decree settling a Namural Resources Damages lawsnil. The consent

decree stipulates that sediment remediation will be conducted al CSO and storm drain
locationa nwmed hy the PW}’ af Seattle and MMeatrn .[:nnw K[ng f:‘nuut}r)_ Tha concent

decree also stipulates that cleanup must comply with state Sediment Management
Standards (SMS). The DwDi cleanup project officially stated in 1994 under SMS where
the Washington State Department of Ecology (Ecology) is the lead agency, Fcology
issued the final Cleanup Action Decision Document to approve the project in July 2002.

‘The tw/ln cleanup project 18 within the Lower Duwamish Waterway Superfund site that
was listed by the U.S. Environmental Protection Agency (EPA)on Septemnber 13,
2001.The EPA is the lead agency for Superfind cleanup projoets so the Du/Di project is
being cocrdinated with EPA to ensure compliance with Superfund requirements. As part
of the Superfund work, both EPA and Ecology have agreed with the plan to identify sites
that poee the greatest hazurd and etaxt oleanup efforts on theas gitco wd noon ao posaible.
These sites are designated as carly-action siles. Il was decided that the Du/Di site would
be an early-action site because of the elevated PCB, mercury, BEHP and buty] benzyl
phthalate levels and the significant progress made on the cleanup plan since 1994,
Iicology and EPA consider the Pu/Di project 1o be a partial cleanup action due to the

petential for additional cleanup needs to be identified in the sediments adj acent to the
site, which would be addreseed at a future time.

Construction work for the Du/Di cleanup project iz scheduled to begin with dredging at
the beginning of November 2003, and the capping work will be completed by March
1,2004.

1.2 Praject Objectives

The goal of the monitoring plan is to asscss the cffectiveness of the praferred alternative

in maintaining protection ol the enviromrmeni (and relaled humgn health) during and after
implementation of the eleanup action. Environmental monitoring includes both short-

term activities that are limited to the construclion peniod and long-tenm activities that

-buwumia'hf’ﬂiugunuf Weiter Ohteccliy -\‘fﬁ_rm;ﬂ'mg 2 Ocrober 26, 2003
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track conditions at the sodiment cap for al least 10 vears. Short-terny monitoring
activities arc needed to determine that all dredging and capping activities arc performed
according o plan specificalions and that water quality standards are nnt exeesded during
construction. The long-term monitoring tracks both the stability of the cap and any
recontamination of the cap.

The long tenn monitoring strategy is to conduct sampling more frequently during the
carly years after capping and then reduce the frequency of sampling over time, A
baseline-sampling event would be condueted within three months of cap piacement, and
the cap would be sampled each year during the tirst 5 years aftcr cap completion. The

frequency of sampling events during the next 5 years would be detennined based on the
rae o recontaminddon observed during the fIrst 3 years of monltoring. IT

recontamination appears to have stabilized after 5 years, then monitoring could be
reduced to aliernating vears.

There are eight main objectives associated with the monitoring plan as listed below. A
aummary af the samphing activitios and achadnle are providad in Kectian 5 and gampling
sLattoms are shown in Figure 1.

ORBRJIECTIVE 1: To ensure that water quality standards or guidelines are met during
dredging and transport of contaminated sediment to an approved disposal facility (either
landfil] or nearshore confined disposal).

OBIECTIVE 2: To insnre that the dredging and cappmg constructions are performed
according to plan specifications.

OBJECTIVE 3: To identify dredge material that is above the PCB dangerous waste level
(50 ppm) eo thie dradpge material can be sent to a TECA approved landfll.

OBJFECTIVE 4: To insure that capping materials (sand and hahitat mix) are chemically
clean prior to placement.

OBJECTIVE 5: To document whether the dredging of contaminated sediments leads to
any increases in chemical levels in sediments located beyond the cleanup site boundary.

OBJECTIVE 6: To document whether chemistry levels in areas beyond the cleanap site
boundary are high encugh that they could be a source of PCB recontamination to the cap
and should be considered for sediment remediation action.

OBJECTIVE 7: To document potential future recontamination of the cap by continuing
point source discharges of storm water or combined sewer overflow.

OBIECTIVE 8: To document cap stability for isolating contaninanis over time.

Dun‘uﬁ'xi’.\'ﬁ."ﬂfﬂgr:n-:z-f Waer Qrmff't_y.'-;‘lfun.:Iur..:'ng. ) 3 l Ortober 28, 23
Sumpling and Anafosiy Plan
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1.3 Troject Area Descripuan

The Du/Dn cleanup area is located at approximately river kilometcr 3 in the lower portion
of the Duwamish River, within the south industrial section of Seattle, Washington. The
cleanup site includes two rectangular cleanup ateas that are located on the east side of the
river {oppente Kellegg Tsland} ncer Dot of Seattle’s tevniinals T-100 (Cluuwup Area A)
and T-108 (Cleanup Area B). The combined size totals about 7 acres,

Cleanup Area A is about 5 acres and is located offshore from two discharge pipes. The
DPuwanmsh CSO pipe is submerged and is conirolled to less then one overflow per year.
Stormrwater primarily comes out the Diagonal C3O/SD. which has a large ontfall
structure along the shoreline. Two parallel sewer lines called the Duwamish Siphon cross -
the river under Cleanup Area A and were installed in 1967 below ihe river bottom in a
dredged trench. Cleanup Area A extends from the shoreline to fhe edge of the navigation
channe], :

Cleunup Area B 1s abom 2 acres in size and 15 located offshore from an abandoned
sewaye realment plant that closed in 1969. Cleanup Arez B is on the offshore side of a
tie-up loading pier at T-108, therefore, in this area the cap was designed with armeor rock
to protect it from erosion due to prop wash from tug boats that move barges to and from

the pier. Part of Cleanup Area B extends into the navigation channel 2o over-dredging
wiil be enndneted in the area extending into tha channel to insyre the vorface af the cap is

at minus 32 fect (MLLW), which is two feet deeper than channel depth of minns 50 feet
{(MLLW).Cleanup Area B does not extend to the shoreline behind the pier because this
area had lower chemical values. In 1977, before the pier was present, the area was
dredged to create a deeper berthing area near shore, and a new shnrch:uc wias created
about cut 100 feet firther inshore from the old shoreline.

DuwamishiDingonal Water Ouality Momitoring 4 October 28, 23
Sampling ard An a'fl_v.'.: b Blres
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2 Stndy Objectives

Water guality monttoring is primarily desizned to accomplish Objective 1, which is to
nwsurs that water quality stanclards ave mct duiing e deedging wid capping operations
(including dewatering). This data can be used to decide whether any changes are
necessary in the cleanup activities to meet marine water quality standards (see Table 1).
Of the fowr chemicals of concern (COC) identified for the site {memury, PCRB, Bis(2-
elbylhexyl) phthalate and Bulyl benzyl phthalate), there are acute maring eriteria values
for pnlv diszolved mercury and tolal PCB. A secondary abjective is 16 docomant the
amuunt of dredged sediment in the water column, which provides an indication of
whether significant amounts of dredged sediment are likely to move beyond the clzanup
silc boundary,

Table 1 Fresh and Marine acute water quality Timits

Puweantish/Dingenal Wa.tm;' Uhalify Momitoring i

Parameter or FW Acute Valug MW Acute Valne

Analyte

Turbidity <IONTUilbkg< | <10NTU if bkg <
SONTLT, <MW f SONTLI, <00 if
bkg >SONTU bkg >SONTU

Mercury 2.1 ug/L 1.8 ug/L

Biphenyls (PCHsY | 2.0ug/L 10.0ug/L

BEP (Bis(2- 5.9 ng/L N/A

gthylhexyl)

phthalate)

BBP (Buiyl benzyl | N/A - N/A

phthalate} =~ :

In general, water quahiy monitoring will be performed during the first work week of the
J6-day dredging schodule and during the first work weeh vl he 36-day cappiug seliedule,
however, this monitoring could be extended if resulis show that water quality standards
are exceeded. A work week will be defimed as the weekly working schedule of the
dredging subcontractor. Both turbidity and TSS will be measured during two tidal cycles
per day and at two depths per station {such as 60 cm from water surface and 90 om above
the river bottom) because the Duwamish River is a stralified tidal estuary. C0OCs will be
measured once per day (one tidal cycle and iwo depths) during the first week of dredging.
COC samnples will be collected during both tides and the sample get from the highest
measured lurbidity will be sent to the 1ab for analysis. No COC measurements will be
needed doring capping

el ol sanpling will vocur twice daily: onece during the flood Ude and once
during the ebb tide. Two watcr quality stauons will be located 150 Teet and 300 fect
downstream fiotn the dredmng and capping activities. They will represent one-half of the

Octuber 28, 2003
Semplizeg: ancd A eyl Dlan
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designaled nixlog zone distunce and its outer edge, respothively. A& single reference
station will he located upsiream of these operations in an effort to represent a body of
water oulside of their intluence,

The tming and frequency of moniloring and sampling during drodging and dewatering activities
are intended to be representative of conditions diring o mven wark day and alsn fo capture worst.
case prhidily plume. For example, the worst-casc {urbidily conditions could oceur several hours
afler a tide reversal. This is because a plume moving in one direction prior to the reversal could
tnove back thirough the dredging/dewatering arew aficr the reversal and thereby be superlmpused
ot the plume being generated by the activities at the time.

The tirning atmaonitaring and campling dutng the dage unll be dirvctad towacd cne event on o
flood tide and one event on an ebb lide. In addition, timing wiil preferentially be near the
imitiahon of daily activities and the te-rination of daily activities. Thus, the person directing the
field sampling effort must use some discretion concerning how early or how late to sample in
view of the priorities of capturing worst-case conditions and doing 90 on a flood and an ebb tde
or a given day.

Druring the incoming tide when the river flow reverses, the juxiaposition of these three
station locations will be reversed such that ihe two “downstream” stations will then be
located upriver of the dredging operation. Thstance will be the primary factor governing
positioning of the two downstream stations. These two stations will be moved laierally
{(across current) to intersect with any observed turbidity plumes from the dredging and
capping operations, but should each remain on an are drawn 150 and 300 fest from the
dredging and capping operaticns.

One additional sampling station will be used te monitor the turbidity plume from
potenlial dewatering of haul-barges in the Duwamish River. This station wil} be located
al e edge ol the wising sone (300 fool duw s, sind e sanplicg depln will Lo
based on how deep the turbidity plume exiends. If the turbidity pluine is found to be
limited to the surface water layer, then sampling at this station will focus on the upper
layer and omit the deep sample from the high-salinity salt wedge.

Larwamish/Diagonal Water Qualisy Monitoving 7 Oerober 28, 2003
Sanepfiong wrod Anaheros M
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3 Project Team and Responsibilities

Project tcam mentbers and their responsfbilities are summearized in Tabte 2. All team
members are statt of the King County Department of Natural Resources and Parks, either
wilhirt the Water and Land Resources Division or Wastewater Treatment Division.

NamﬂTclcphmlé

Table 2 Project team members and responsibilities, |

Title Affiliation Responsibility
Pat Rouiberg Water Quality Science, Monitoring | Scooment Cleanup Adviser,
Pilanner! and Data Management Duwamish Diaganal Sadiment
(206) 296-8251 ' age Remediation Project
Colin Elliott Quality Assurace | Environmental Overall analytical and Field
{206) 684-23473 Oificer Laboratoty QAIQT
] Coordination of sarpling and
Fritz Grothkopp Laboratwry Project | Environmental analyiical activities,
(206) 684-2327 Matager Labotatory Taboratory QA/QC, and data
tepotlin
Priscilla Hackney | KC Engioeer, Mauager Duwarnish Diagonal
(2041} 684791 Project Manager Sedirent Remedtation Project
DhwamishiDigganal Water Quality Monitoring 8 Octnher 28, 2003
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4 Schedule

Samplmg will take place during the maonths of November 2003 {dredping) and January
2004 {capping). Sampling will cosur during the Dood and obb tidea whils the =1 TS
andd capping opcrations are active.

5 Sample Design

Water quality sampling will ocour twice daily: once during the flood tide and once during
the ebb tide. During the ebb tide, one station will be located at the edge of the mixing
zome 300 fest downstream of the dredging operation, while a second siation will be
positioned at the midway point (150 feel downstream of the dredging operation)
representing ong-half the mixing zone distance. Finally, a single reference stalion will be
located upstream ol Lhe dredging operation so as to be outside ol ils influence. On the
incoming flood tide, the pattern of sampling stations will be reversed; the 150 and 300-
foot stations will be located upstream of the dredging operation, and the reference station
will be posilivned downstream of it. Sampling stations will be positioned within any
visible plume from the dredging operation and/or through the use of a hydroacoustic
tracking device (e.g. fich findesr).

Distance will be the primary factor poverning positioning of the two downsiream
stations. Howeves, if the tarbidity plume is not moving directly downstrsam, then the
position of the two downstream stations will be moved laterally (across the current) to
intergect with the plume where visible, or when detected by a hydroacoustic device {e.q.
fish finder). On a recording fish locator device, the turbidity plume from the dredging
operation shows up as a dark band.

One additional sampling station will be used to monitor the turbidity plume from

polential dewatering of haul-barges in the Duwamish River (one option coatracier could
choosc). This statien will be located at thie algs ol ile wising cone (300 fecl

downstream) and the sampling depth will be based on how deep the turbidity plume

" oexiends, §f the turbidity phume is found to be limited 1o the swrface water Yayer, then
sampling at this station will focus on the wpper layer and omit the deep sample from the
high salinity salt wedge. Limited dewatering of haul-barges could be needed for upland
disposal, but any water allowed to drain back to the river must pass through a filter
device designed to remove particulate material. The dredging specifications require that
all openings in the rail of flat-top barges be covered with a filter device consisting of hay
bales plus 3 layers of filter fabric to provide [iltration before water is allowed to retwn to
the river.,

The following table sturw the expocied Lida) sampling opporunddes for the 113t fowreen
days of the dredging operation. Bach row represenis one sampling event. The tme
perieds for each tide are calcutated ag follows. The Flood tide pertod is (low Gide + 2

E'Jun*ami;.;!.:._-fl]iwgﬂmﬂ Water Chaality Munr'.:-'..-;f'ng ? Oetnfer 28, 2003
|I;Iff?ﬂ‘].|r'| HHB ﬁf?lﬂ’; .dl?l!'f}l:l."c'.'.\.' p}-u'.rlf
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fous) o (lueh tde - 1 hour). [he Ebb Ude period is (hizh tide + 2 hours) to (low tide - |
hour). In addition, the following guidelines will be used to ingure that the optimum
sample is collected dunng the dredging operation.

¢ Wait one hour aller dredmmyg starts before taking the first sample of the day to insare
there has boen sufficiont fime for suspended material 10 move wilth ihe Llide.

¢ During the flocd tide, stop sample collection one hour belore high tide to avoid
decreased flow velocitics as the tide reaches maximuan level,
Avoid sampling during the one hour slack water period that oecurs after high tide.

o After high tide, allow a minimum of 2 hours to pass before taking the first ebb tide
gample. Thie will allowr enough tiene for water movement to erart after the slack
water petiod.

¢ During cbb tide stop sample collectton ene hour before low tide 1o aveid decreased
flow velocities ag the tide reaches mirimumn level.

¢ Assume one hobr is needed to collect all samples for one fide event,

» The last sampling event for the day musl begin 2 minimum of one hour before the end
of dredging operations '

Duwarmish/Divgonal Water Qualizy Morioving 10 October 28, 2003
SMPIRE Ui ARG Efun
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T'rojected Tidal Sampling Windows and Sample Collection Counils

Date ~ | Tide' | Tim® [Ref  |150° |300° [ Dewatc | Toml | Totul
[ site’ site’ | site” rsit’ | Couv | COC’
10403 | Ebb | 82210 |2 R lot2 |Tt08 | Tto&
N 1038 _
11/10/03 | Flood | 133810 | 2 2 2 lor2 |7w8 |7te§
. 1531
11/10/03 | Ebb* 183110 | 2 2 2 lor2 T 1o 8 Tto 8
| 2238
11/11/03 | Ebb ot |2 2 2 Mar? [FtaR [T R
1118
11/11/03 | Flood | 131810 | 2 2 2 ler2 |7tc8 |7to8
1557
11/11/03 | Ebb* 185740 § 2 1 2 lor2 Tto 8 Twod
2313
11/12/03 F Ebb | Yddto |2 Z pl lorZ |[7wg |J7io%
1203 _ :
11/12/03 | Flood | 150310 | 2 2 2 i lor FATR Tio &
1625 i
11/13/03 | Fleed |250t0 |2 2 2 lor2 |78 |7to8
* 731 :
11/13/03 | Ebb 1031w | 2 2 2 lor2 Fto B Tio &
1TAM03 P Floed | 155310 12 2 2 lor2 T B Tta B
1657 :
11/14/03 | Flood | 33210 |2 2 2 1Tor Tw8k Tta R
* - | B22
11/14/03 | Ebb 1122 | 2 2 2 '1or? Tod Tio 8
1354
11/14/0% | Flood { 1654 to | 2 2 2 ilord Tto B T io X
1736 i

1y *indicates that e tidal pericd pRy be o short o safély wml accurately samplie the drdging operation.
21 Time poriod e for optinal tdal sampling.

31} Sampks for cach site imchide oo sample depthis,

4] This siie may have ong or b depchs depending im the ettent of trbidity. Sempling will aoewr mnly when & barge is heing

dewutersd,

51 Only one gl of OO0 semplea will be submitteld for solysis per doy.

Ea:nplae will ba talren to the labamm:':,f aflar tha lagt emnpling event of each day. The laot
event of each day is projected to be completed between 5 and & pm. Tlie samples will be
officially received by the lab at Bara of the following day. Analysis can begin alter
sample receipl activities are complzled. Samples will be batched per two day ingrements
with the exception of the final batch wlhich will consist of the last three days of either a 5
or 7 day work weck period,

Duwomisik/iggonal Water Qualite Monitoring
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5.0 Samplng Station Locations

There arc no cxact sampie locations for this pertion of the project, however, the defined
edge of the mixing zone is 300 [t from the dredging or dewatering operations. The cxact
locations will be detormined by the movement of the plume generated by the dredging or
dewarst tug, eproration aud (e dives oy amd inwensity of the tde. Geographic coordinate
infermation will be recorded for each sampie colleeted.

5.2 Data Quality Objectives

The fallawing data Analily ahjectisves have baen setabliched Lo mest these needs of thia
project.

32.1 Precision, Accuracy, and Bias of Ficld and Laboratory Measurements

Precision is the sgreement of a sct of resulls among themselves and is a measure of the

ability to reproduce a result. Accuracy is an estimate of the difference between the true
value and the determined mean value. The accuracy of a result is affected by both

systematic and random crrors. Bias is a measure of the difference, due to a syslemulic
factor, between an analytical result and the true value of an anaiyte. Precision, aceuracy,
and bias for analytical chemistry may be measured by one or morg of the follnwmg
quality control {QC) procedures;

= Analysis of varicus laboratory QU samples such as method blanks, matrix spikes,
certified reference materials, and laboratory duplicates {laboratory and field
measurement QU resulis will be evalualed against the control limits presented in
Section 9).

» Collection and analysis of replicate fleld samples for laboratory and field
measurement (replicale results should exthibit a relative percent difference less than
50% in order for the evaluation of the spatial and temporal chemical concentrations to
be meaningful)

» Collection and analysis of total metals in field blanks (results shou'd be less than the
methed detection limit or 1¢ times lower than the measured sample concentrations).

8.2.2 Representativeness

Representativeness expresses the degree to which sample data accurately and precisely
represent a characteristic of a populaticn, parameter variations at the sawpling poiut, or
an environmental condition. Sampies are to be collected to minimize potential
romtamination and ather types of degradation in the chemical and physical composition
of the water. Laboratlory representalivencss i3 achieved by proper preservation and
storage of samples along with appropriate subsampling and preparation for analysis.
Data that is not representative as defined above should not be used.

52,3 Completeness
Completeness is defined as the totzl numbcr of samples inalyzed for which acceptable
and represcnlative analytical data are generated, cempared to the total number of samples
to be analyzed. The goal for comploteness is 100%. The samples from each event should

DuwwamishMDiagoral Water Ouality Monitaring f2 Ovieber 28, 2003
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produce graater than 50% acceplable chemical data under the QC conditions mentioned
i Seclion 2,

5.2.4 Comparability

Comparahility is a quatitalive parameter expressing the confidence with which one daga
set can be compared with another. This goal is achieved through uging standard
techniques to collect and analyze representative samples, along with slandardized data
validation and reporting procedures. Changes or updates to anatytical methods and
sampling techniques midway into the project must be vahdaled and shown to be
cquivalent to existing meihods before being implemented.

525 Sensitivify

The methods performed musi be capable of achieving detection [imits at or below the
appropriate water quality criteria (sec table added to Section 2).

6 Sample Collection Procedures

This section describes sample collection procedures that will he followed throughout the
project to help ensure that praject data quality ohjectives are met. Included in this section
are peneral health and safety requirements, general sample locations, sample collection
and processing procedures, and field documentation, Sampling equipment will be
prepared at the laboratory following appropriate procedures, and sampling personnel will
be trained in any specialized sampling technigues.

0.1 General Health and Safety Requirements

The following generat hoalth and aafety guidelinca have beon provided in licu af a

project-specific Heelth and Safety Plan, These guidelines will be read and understood by
all members of the sampling crew priot to any sampling activities.

¢ Sampling personnel will wear chemical-resistant gloves whenever coming into
contact with samples .

* No eating or drinking by sampling personnel will be allowed during aclive sampling
operations.

® All accidents, "near misses,” and symptoms of possible exposure will be reported 1o a
sampler’s supervisor within 24 hours of occurrence,

*  All erewmembers will ke awrare of the potentiol herards aseooipted with chemieals

used during the sampling effort.

6.2 {eneral Geographical Sample Locations

The sarnples for this cffot will be collected at the following locations: 150 and 300 feet
dovmnstream and at least 300 to 500 feet upstream of the dredging operation. Exac

locations and their coordinates will be recorded during the sampling aetivity., See
description of sampling locations iz Section 2 of this dociment {or more details.

Burwam 5h,_"ﬂgagiﬁa:e; E}urﬂﬂy Monritoring i3 Oataber 28, 203
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0.3 Field Measurements and Analysis

Field measurements will be taken at each sampling location either just prior or just alicr
grab sampling for chemical analysis. A Hydrolah Mini sonde or a Y51 probe will be used
to analyze the surface water temperanare, pli, turbidmry, specific conductance |, salinity
and dissolved oxygen. The field meters will be calibrated according to Enviroumental
Support Services (EES) Standard Operating Procedure (SOP # 02-01-005) within 24
hours of the sampling event. Sece Section 9.3 for specific. QC requirements for ficld
TEASUTETIEnTS,

The EfA (as reported that a recording f1sh locator can be used 1o locile the subinerged .
sediment phirae from dredging. Particulaics in the water colarmn produce a darkened area
on the recording. The boat will run transects perpendicular to the shore at 150 and 3
feet downstreamn and the fish locator trace will show if there is an identifiable submerged
turbidity plume. Station locations would be positioned in the plum-: if one was readily

- Appearant

Depths of the field measurements-would be determined by first taking a fathometer
reading to determine total river depth of the stations. This measurement will be used to
properly positien the Niskin bottles on the hydrowire.

G4 Water Sampling

6.41 Statlon Fosttioning

A range [inger device that is accurate to five feet will be used to position the boat and
sarypling appataiws s spacificl 156 anl 300 foul dislaves [ivw e upCrations. The
range finder will be used as received and no other field or lab calibration will be
necessary. The exact distances of the sampling Jocation from the operations will be
tecorded an the field sheet along with the other field parameters.

6.4.2 Sample Collection

Samples will be collected at 90 cra from the hottom and 60 cm from the surface of the
water at all three sampling locations.

Grab samples will be collected according to ESS SOP # (02-02-003-000 using a hydro
wire and Niskin sampling apparatus. The hydrowire will be deployad using the on-board
winch and boon: system. The cxact positions of the Niskin samples on the hydrowire
will be determined using the fathomeler reading at cach sample location. The Niskin will
then be affixed to the hydrowire to provide the required sample depths of 60 cm below
the water surface and %0 cm above the river bottom. A teflon coated messenger will be

used tg trip the samplors. The collected samples will be transferred to sample botties and
etored in ice cheelz until traneported to the Iah for analysie A field hlank will he

collected during each event while metals samples are being collected.

PurwamivhAdingonal Water Onalite MU nm:u mEr i Clotaher 28, 20013
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a.4.3 Sampler Deconiamination

The Niskan samnpler devices will be decontaminated betweon stations using surface walcr.
The deck mounted hose system on board the sampling vessel will be used to provide (he

ambient surface water. At least three sampler volumes will be passed through the
sampler 1o cifect proper cleaning,

6.5 Field QC

In addition to the field blanks desc-ibed in Section 6.4, field replicates will be collected
cnce per event.  Replicate samples at ane randomly selected prab site will be collected
for all parameters. A field replicate io a separate samiple collection done repeating the

sampling steps and approprialc rinsing procedures but with separate sample conluiners.

6.6 Sample Documentation

This section provides guidance for documenting sampling and data gathering aclivities.
The documentation of field activities provides important project information and data that
can support data gengraled by Izboratory analyses.

6.6.1 Sample Numbers and Labels

Unique sample numbers will be assigned to each sampling locahon tor which watcr
samples are collected for ficld and lab analysis. Sample numbers will be assigned prior
to the sampling event and waterproof lahels penerated for each sample container,

6.6.2 Fleld Notes

Field notes will be maintained for all ficld activitiss, inchuding the collsction of samples
and the gathering of field meter data. Field notes will be kept ont water-resistant paper
and ali field docummentation will be recorded in indelible, black ink. Field notes will be
recorded on pre-printed ficld sheets prepared specifically for this project. A sample field

sheet is shown in Figure 3. Informalion recorded on field notes will include, but not be
limited ta:

name of recorder,

sample nomber,

sarnple station localor informalion. [ield coordinates for each individual grab?
date and time of sample collection, '

results for all field measuremenis (temperature, pl, turbidity | dissolved oxygen,
conductivity, safinity and depth), '

#  River flow rate and tidal dircction

Addilional mlormation that may be recorded on the ficld sheets includes sampling
mezthodology (sample code) and any devialions from established sampling protocols.

DegmishADiagonad Water Juelity Monltoring i Cletirher I8 2003
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Additional ancedotal informalion penaming to abservations of unusual sampling events
of eircmstances miry also be recorded op the field sheeis.

Dot iuhligonal Water Quealite Marirorine s i Cotober 18, M3
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Figure 2. Sample feld sheet,
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6.6.3 Field Analytical Results

Field anaiytical and QC resuits will be recorded on field sheets n a manner that easily
identifies the information as anatytical or (O Aata  Dafly field instriment calibration
records will be recorded In instrument-specific loghooks. All entries will be recorded in
waterproof, indelible black k.

7 Sample Handling Procédures

Consistent sample handling procecures are necessary to maintain sample integrity and
provide data that is as high a qualily as possible under the sampling conditions. This

section provides requirements for proper sample conlainers, isbeling, preservation and
storage and chain-nf-custody practices.

7.1 Sample Containers and Labels

All samples will be collected or split into pre-cleaned, laboratory-supplied containers

affixed with computer-generated labels. All low-level metals analysis sample bottles will
be hagged i zinlack elamnre hage  nformation contsined on sample labels will include:

a unique sample number; information about the sampling location; the collection date; ihe
tequested analyses; and information about any chemical used in sample preservation.
Sample containers required for the various analyses are summanized in Table 3.

Tahla 3 Sample containers, presarvation, and hslding timoe,

Analysis Contalner Freservation Holding Time*
Total Suspended Solids 1-Litet HDPE, CWM Refrigemate, 4 °C 7 daya

Salinity 125m] HDPE CNM Refrigerate, 4 °C 28 days
Turbidity 500-ml HDFE,CWM .| Reftigerate, 4 °C 2 days
Mercury, Total and HH-ml Teflon, Acid HC, pH <2 2% days
Dissolved (hy CVAA) washed

Organic Analysis, BN &. 1000-ml Amber Glass Refmigerate, 4 °C 7 days 1o

PCE with Teflen lined cap extraction

40 [igyS ¢ exwacy
anglysis i

* The siart of the holding time for grab sarples is the dale and time collected in the GGeld.

fhenamish/tagonal Water Quality Moniforing
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7.2 " Sample Preservation and Storage Requirements

All waler samples will be stored refrigerated at a temperature of approximately 4° €, or
prezeryed appropriawcly. Sampls prescrvativn wyuiteinenls @nd storage conditions as
well as analytical holding times are swmmarnized in Tablc 3, above,

7.3 Chain-of-Custody Practices

During sample collection, all sample hartles wAll he sither lacked in a cecure houeing , ot
in the custody of the sumpling personncl. The ficldshects generated by the Laboratory
information Management System (LIMS) will be used 1o provide Chain of Custody
(COC) transfer of the samples 10 the laboratory. A COC signature area will be provided
at the bottom of each field sheet. Only one signature section will need to be signed if all
samples are delivered at the same time. Any unused signature areas on the fieldsheets
witl be crossed ott and initialed by the Sample Costodian, If any samples require
analyses that are to be conducted by a subcontracting laboratory, then samples are
released according to ESS SOP # 11-02-002-000 (Subcontracting Samples).

7.4 Sample Reteniion and Disposal

The laboratory will hold, where practical, any unused sample that has not exceeded
holding time for-at least 30 days after the release of resulls. Unused samples categorized
as hazardous according to state or federal guidelines will either be retorned 1o the client
or special amangements will be made to disposc of the samples at the laboratory.

8 Laboratory Analytical Methods

Adberence to standardized analytical protocols and associated QA/QC guidelines for
chemical testing will help produce data able to meet the project goals and cbhjectives.
Water quality analyses are 1o be done in accordance with the requirements in 40 CFR

136.

8.1 Chemical Testing

This seciion presernis the chernical analyicat methodologzies ihac will be employed during
this project, along with associated detection limits. The King County Environmental
Lahoratory distinguishes between a method detection limit (MDL) and a reporting
detection limit (RDL).

«  Thae MDD iz delined as fhe minimum sanecateoatiom f o ehemieol convituent that coan
be detected.

¢ The RDL is defined a8 the minimum conceniration af a chemiced constifuent that can
be refighly quantified.

Dhiwamish/Diagonal Water Qufﬂi;‘v Munitaring ¢ o October 28 2003
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#1.1 Conventional Analyses and Detection Limits

Conventional analyses, analytical methods, and associated detection limits are
summarized in Table 4. All conventional analyses will be performed at the King County
Envirgnmentai Laboratory.

Table 4. Convenliynal snalyses.

Aunalysis/Method Method Summary MBI, RDL

Total Suspended Salids Gravimetric 0.5mel Lmgft,
SM2540D

Salinity Amperometric 1PS5 |, 3PSS
SM2520-B

Turbidity Nephelometry 0.5 N1U 2NTIT

SM 2130-B . N R |

8.1.2 Metal Analyses and Dietection Limits

Target elements, analytical methods and associated detection limits ars summarized in
Table 5. Bample collection methods and methesds of analysis are designed to achieve the
multiple project goals. Analysis of mercury by Cold Vapor Atomic Absorption
Spectroscopy (CVAA) will be performed at the King County Envirenmental Laboratory,

Table 5. Total and Dissolved Mercery Analysis,

Element Analytical Method MDL (mg/L) { RDL {mgL)
Mercury CVAA{245.2) 0.0000C 5 0.00001 5

8.1.3 Organic Analyses and Detection Limits

Organic analyses, methodologies, and associated detection limits arc summarized in
Table 6. All organic analyses will be performed by the King County Emvironmental
Laboratory.

- Dhavegnaisfi Dhiagorcd ngrQuae’:g ﬁrforn'fc.;r.ﬂ.z.@-:" S Gemper 28, 2003
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Table 6. Organic analyses.

Anplysis/Methed Method Summary MDL {upLy RODL {pp/Ly
I, GEA 33200 ar 3335/8270C | Conrmwous Liguid—T .iguid 0.2 te 03 04t 1.5
Extrattion, or Solid Ihasc
(PAH & Phithalates) Extraction {for samples i
having 1% suspended
solids)

{Gaz Clromatography with
Mass Specizoscopy

FCBs, EPA 35200 or 3535/8082 | Continuous Liquid—ILiguid 0.05 a1
Extraction, ot Solid Phasc
Extraction (for samples
having <% suspmdad
solidy)

Grs Chromatogiapghy with
Blectron Capiure Detactor
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9  Quality Control (QC) Practices
9.1 QC Practices for Chemistry Analysis

The QC samples that will be spulyaed o aysuciation with clienival lchmg. ars
suminarized in Table 7.

ownmickdiagonal Water Graddity Monltorisg 2 ' Ocroder 28, 20013
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Table 7. Chemistry QC samples for water analysis.

[ Matrix Blank Spike e 1 e | e

Parameter Blank Replicate Spike Duplicate® LCS /C8 | Surrogates

g . 1 Per .
Turbidity No Patch® Ma Mo 1 Pet Baiwch N
Saliity Mo 1 T'er Batch Mo No 1 Fer Batch o
Total Suspended -
Solids 1 Per Hatch. | 1 Per Baich MNao No 1 Per EE‘.:.II__ o I\s.-:-_ )
Mercury, CWAA I Pev Batch | 1 Per Batch | 1 Per Batch Mo 1 Per Batch Mo
BN 1 Pet Batch | I PerDatch | 1PerBatch | | PorBatch Na Yes
PCBs 1 Per Batch | | Per Batch | 1 Per Batch | ) Per Batch Ma Yes

TReplicate - Duplicate analysis for all conventicnal pararsters, duplicate analysis for metal parameters, and
matrix, spike duplicate {MSD) for organic parameters.
A Blank Spike Duplicate will be prepared and analyzed in the absr:ucc of sutficicnt zample for Matrix,
Spike & Duplicare. An LCS may be sobsiituted in metals analysis.
Leboratory Control Standard. The BH and PCB analysis use 8 matrix matched spiked blank in place of the

LCS
4 heck Standard

‘Barch - A group of samples anabyzed together for O purposes containing a maxioum of 20 samples,

The recommended QT limits associated with chemistry testing are surnmarized in Table

.
Table 8. Recormmended chemistry QC limits for water samples.
1 f 1 h‘[ﬂtﬂx BI:HI]]{ 3
Parsineter Blank Replicate Spike:" Splkf L{_JSICS Surmgates"’
To Supended ) Mpr | <25% NiA WA | 80-120% | NA

s | tramesy . T wnse "

! Halinity NiA Units A HiA 1015 % A
Twrbidkiry A < 20% NIA NiA | S0-110% N/A
Mercury CY AA . =~ MDL = 2% B - 12084 85— 115% | B80-120% Nia
BN <MD gﬁ? E& 1:::1 Cropd Spec® NiA Cmpd Spec’

Cmpd Crpd] 5 ) s
FCBy < MDL Spec’ Spec’ Cmpd Spee MIA Crapd Spec

TConcentration of all analytes shonld be less than the method detcetion mit{< MDL). T

*Relative percent difference (RPD) fur duplicute analysis. -

Percent tecovery for mutrix spike, standard referenee material, and summoyates,

Lhviopan liils fior the Relative Porcent Difference of the Matrin Epileo and BMatrizc Spilae Duplisate

*Commpound Spewiil:

Iv/A =Not apphicable,

Du‘n*amz.sfrf[};f;gunﬂn' Water Qur;hﬁ* M{Jmmnng
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w2 QU Frachces lor Ficld ¥leasvrements

Calihration QC requiverents for attended Hydrolab or Y31 ficld measurements involve
determination ol pusl-depioyinent calibration drift for the parameters of interest {except
ternperature}. Calibration dritt 1s determined by measuring the check standard solution at
the conclusion of the ficld measurctnemis. This check must be done within 12 howrs of the
lest field measuremenl. The post-deployirent checks must be done in the sane oder dsed
for initial calibration and must be done betore any maintepance or calibrations are
performed.

Table %. Acceptance limits for post-deployment calibration checks.

Pargmeter Calibration Drif€ Check
Dissolved Oxygen +4 %
Tenmperature Done gnmaally only
| Turbidity +5 NTI
Conductivity +10%
PFH 1 0.2 pH 1mits

{C for ficld measurements is typically limited to measuring precision by collection of
replicate field measurements. Replicates are done at o minimum frequency of 5% of
measurements or at 2 mitimum, once per day. A field replicate is defined as a separate
in-situ measurement made following all procedures typically done between individual
gamples. The probe would {ypically be removed from the water body then returned to the
same depth and position used in th2 original measurement. The following table deseribes
the agceptance limits for field replicates.

Table 13, Acceptance limits for ficld replicates measurements.

Parameter Duplicate Samples
Dissolved Oxygen RED" < 20
Temperatre T03°C
Turbidity T 3 NIU
Comiductivily RFD < 10%
ru 7 pH s

RED {Relative Perceni Difference) = B0 x f{ry - )] { {{r) + ry)f2), where 1y =result 1 1= result 2

Data sets that do nod meet the field QC acceptance limils may require that the field
measurement data be flagged. Comments on field QC resutts should be included in the
QA review.

DtewamishiDiagonal Waer Quality Monitoring 23 B Geteber 25, 2003
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10 Data Analysis, Record Kecping, and Reporting

The King County Eovironmental ILaboratory will provide a 3 and 14-day twrmaround iime
for all analytical data based on the batching described in section 5. Mercury, TSS,
Turbidity and PCP reeulte will be raported in throe werking days, all olher analyses wiil
be reporied in 14 calendar days. The summarized numerical results valyes will he
transmitted to the EPA and Ecology in an excel spreadshest called the Laboratory
Comprchensive Report. A full dala package consisiing ol a lechnical memo, summarized
dala sheets and raw instrument and laboratory data sheets will be provided within 43
calendar days based also on the sample batching described in section 3,

10.1 Interpretation of Chemical Data

Analytical results will be compared with existing water quality critetia for Class B
surface water and other appropriate water quality criteria, The resuits will be used to
amscss (e upact ol ihe dredging operaton on water quality and to make adjustments, 1t
necessary, to the dredging operalions to minimize water gquality impacts,

10.2 Quality Assurance Reviews

Chemistry and field messurement data will undergo standard QA reviow within each
laboratory group according to the Environmental Laboratory QA Manual and method-
specific SOPs. -Data will he flagged accordingly, A-description of the laboratory
qualifises is provided in Tablz 11,
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Table 11, Laboratory qualifiers.

Qualifier | Deseription -

eneral

11

Lindicates that o sangrle Teuniling L'I'j‘ll;l']_l;}n WS DUT IDET IN $ONE MANLEY PTIOT 10 analysls. The sample
may have heen compromised during the sampling procedure or may net comply with kolding times,
storage conditions, or preservation requirements. The qualifier will be applied to applicable analyses
for a sample,

<MD,

Indicates that the data are judged uwnusable by the data reviewer, The qualifier is applied based on

the professional judgment of the data reviewer rather than any spesific sel ol QC parareters and is

spplicd when the rovicwer fecls that doe data pay wonw will nuc oy ide any azeul L mAnon w
the data wser. This qualifier may or may not be analyte-apecitic.

Applied when a target analyte is not detected or detected at a concentration less than the associated
rnethnd detection mit (MDL). MDL i= defined as the lowest concentration at which an analyte can
be detecied. The MDL is the lowest congentration 2t which 2 sample vesuli will be 1eporied.

=RDL

Applied when o target avalyts is detectod at a concentration greater than or equal to the associated
BMLIL but less than the associated reporong detection Limil {RDL). BDL 35 defined as the lowest
concentration at which an analyte can reliably be quantifi=d. The RDL represents the minimomm
concenttation at which method performance becomes quantitative and s not subjest to the degree of
variation observod at concentrations between the MDL and RDL.

{ Applied when a target aualyte is deteeted at a concentation that, in the aw dety is equal o the

RIL.

T4

Applied 0 a sample result when additional parmtive information is available in the text field. The
additional information may help to qualify the sample result but is not necessarily covered by any of
the standard qualifiers,

Cheminiry

L}

Applied to a sample resuht when an analyte was detecied at 2 concentration greater than the MDL in
the acenrcinted hateh method blask. The qualifier iz applisd in Crganiea analyoss whwn the conople
analyte concentration is lass than five times the blank concentration and is applied in Couventionals
and Metals analysis when the sample concentration is less than tent tanes the hlank concentration.
The gualifier indicates that the analyte concenttation in the sanple may include laboratory
contamination. This i an analyte-specific qualifier. .

Applied to a parameter result when the reported result should be uscd as an
zetimate of the true value based on the professional judgrneni of the unalyst or

reviewer, [Due to observed interferences or compromised analysis conditions the
measured result is ikely to be outside the expected accuracy limits of the method.
The E flag is intended to indicate malrix interference problems that can nol be
resolved with available corrective actions. The E flag is not be used for situations

alteady covered by the B, H, >MR or R flags, A text comment must be added to
gach parameter with an E flag to indicate the specific reason for the qualifier

Applicd when a tagel soalyile concentration exceeds the instrmment or methed capacity o measuce
accurately. The qualifier is primarily in the urpunics seclion. Il is applisd when the dewected analyle
concentrabon exceeds the upper instrument calibration linnit and forther dilation iz not feasible, The

reported valug id an satimated analstc concentration.
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10.3 Record Keeping

All field analysis and sampling records, custody documents, raw laboratory data, data
summarics, and case narratives will be stored according to King County Environmenia
Laboraiary policy. '

10.4 Reporting

Project data will be presenied lo the project and program managers in a format that will
include the following:

e King County Environmental Laboratory Comprehensive Reports consisting of
spreadsheets of chemical and field parameters;

s Section narratives of chemistry and microbiology data ineluding supporting QC
documentation (provided by the King County Environmental Laboratory);

a A technical memaorandum, surmmarizing field sampling. anaivtical work. and
interpretation of the (JC results {provided by the King County Environmental
Labaoratory).
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